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REMARKS 

In responding to the Ojjfee. Action, Applicant conducted a telephone 
interview with Examiner Winkler on January 20, 2004. Applicant thanks the 
Examiner for the time generously extended for this-interview. During this 
interview, the pending rejection and amendments to the claims were discussed. 
Applicants presented arguments for patentability that the Examiner indicated may 
render the present application allowable over Crance et al. Travaux 1999 
("Crance") and U.S. Patent No. 6,387,365 ("Albrecht"). These arguments are 
presented below. 

Applicant has amended claim 5, as discussed during the interview, to include 
methods for preventing or treating meningitis, encephalitis, or meningo-encephalitis 
caused by West Nile virus infections by administering an effective amount of interferon 
alpha-2b. Support for this amendment is found in the specification, for example, at page 
4, lines 23-28. By this amendment, Applicant has also added claims 17-24, which are 
directed to methods of treating West Nile virus infections by administering interferon 
alpha-2b subcutaneously or intravenously to humans. Support for claims 17-24 is found 
in the specification, for example, at page 4, lines 10-15, and page 8, lines 7-8, and claims 
5-9 as originally filed. Applicant submits that no new matter is added by this 
amendment. Entry of the amendment, and reconsideration of the application as amended 
is respectfully requested. 

Rejection Under 35 U.S.C. § 103(a) 

The Examiner rejects claims 5-9 under 35 U.S.C. § 103(a) as allegedly being 
unpatentable over Crance in view of Albrecht. Applicant respectfully traverses this 
rejection. 

The Examiner asserts that Crance discloses the effect in cell culture of interferon- 
alpha 2b on different flaviviruses including West Nile. The Examiner concedes that 
Crance does not disclose administering interferon alpha-2b to a patient. However, the 
Examiner uses Albrecht for teaching that interferon alpha-2b can be used at doses of 3 to 
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10 million IU for treating patients that have chronic hepatitis C viral infections. 
Although the Examiner concedes that Albrecht does not teach treating West Nile virus 
infections using interferon alpha-2b, nevertheless, the Examiner concludes that one of 
ordinary skill in the art would have "a high expectation of success" in using interferon 
alpha-2b to treat West Nile virus infections in view of Crance's in vitro cell culture 
results and Albrecht' s teachings of using interferon to treat hepatitis C infections. (Office 
Action, Page 4) 

Applicant respectfully disagrees with the Examiner's position. To establish a 
prima facie case of obviousness, all of the claim elements must be taught or suggested by 
the prior art. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir.1991). The claims 
have been amended to include that the interferon alpha-2b is used to prevent or treat 
meningitis, encephalitis, or meningo-encephalitis caused by West Nile virus infection. 

Although Crance discloses interferon alpha-2b activity on West Nile virus in 
select cell lines, Crance does not disclose, teach or suggest using interferon alpha-2b for 
the prevention or treatment meningitis, encephalitis, or meningo-encephalitis caused by 
West Nile virus infections. Applicant respectfully submits that West Nile virus 
meningitis, encephalitis, or meningo-encephalitis is a central nervous system (CNS) 
infection that can affect, for example, the brain or spinal cord. Crance does not disclose, 
teach or suggest that interferon alpha-2b could be used to treat infections in the CNS. 
Applicant directs the Examiner's attention to the enclosed references, 
http://www. cancer care. on. ca and http://www. vu-wien. ac. at/il 23/allgemeininfo. html 
(website visited February 17, 2003), and Smith et al Clin Pharmacol Ther. 1985 
Jan;37(l):85-8 (abstract), discussing that interferon-alpha 2b has little or no penetration 
across the blood-brain barrier into the CNS. Thus, one of ordinary skill in the art would 
not expect interferon alpha-2b to be useful in treating a CNS infection associated with the 
West Nile virus. Applicant respectfully directs the Examiner's attention to Marfin and 
Gubler, West Nile Encephalitis: An Emerging Disease in the United States, Clinical 
Infectious Diseases, 33:1713-9 (2001), published after the filing of this application, 
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where experts in the field describe that there is no effective therapy for treatment of West 
Nile virus {see Marfin at page 1717). Thus, before the presently claimed invention, one 
of ordinary skill in the art would not have any expectation of success in preventing or 
treating West Nile by administering interferon alpha-2b, because experts concluded that 
there was no effective treatment for West Nile virus infections. 

Albrecht is cited by the Examiner for teaching that interferon alpha-2b can be 
used at doses of 3 to 10 million IU for the treatment of chronic hepatitis C viral infections 
— in the same family as the West Nile virus. However, Applicant respectfully submits 
that hepatitis C infections are localized viral infections of the liver that can result in 
cirrhosis of the liver, decompensated liver disease and/or hepatocellular carcinoma (see 
Albrecht col. 1, lines 4-8). These liver diseases are not the same as CNS infections 
involving the brain and/or spinal cord. As stated above, interferon alpha-2b does not 
penetrate the CNS to any great extent, interferon alpha-2b levels in the CNS are low, thus 
the in vitro data of Crance and the dosing regimen disclosed in Albrecht can not simply 
be applied to CNS infections such as meningitis, encephalitis, or meningo-encephalitis 
caused by the West Nile virus, because the site of the infection is different, and the 
penetration of interferon alpha-2b in the CNS is low. Accordingly, upon reading Crance 
and Albrecht alone or in combination, one of ordinary skill in the art would not obtain the 
present invention as claimed, nor would it be obvious to one of ordinary skill in the art. 
Even if one of ordinary skill in the art were to combine Crance and Albrecht, one may 
expect success at treating liver infections, not CNS infection. Accordingly, Applicants 
respectfully submit that the rejection under 35 U.S.C. §103(a) is improper, and Applicant 
requests withdrawal of this rejection. 
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Conclusion 

In view of the foregoing amendments, and the remarks set forth above, 
reconsideration and allowance are respectfully solicited. 

Enclosed is the fee authorization for a one-month extension of time. No 
additional fee is believed to be due with respect to the filing of this amendment. If any 
additional fees are due, or an overpayment has been made, please charge, or credit, our 
Deposit Account No. 11-0171 for such sum. 

If the Examiner has any questions regarding the present application, the Examiner 
is cordially invited to contact Applicant's attorney at the telephone number provided 
below. 



Respectfully submitted, 




William D. Schmidt 
Registration No.: 39,492 
Attorney for Applicants 



Kalow & Springut LLP 
Telelphone: (212)813-1600 
Facsimile: (212) 813-9600 
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Interferons are potent Iminunomnau^ry, untiMftih 
and cyiostatic aubtunce* that may have application in 
diseases of the nervous syMem Because of ^ e - 
feet of tfo: btood-bnrin Hairier, the route of adumbra- 
tion of interferon may be an impoxtani variable in the 
treatment of neurologic disorder*. ,; ' After syawnm-ully 
administering paitfrUy pi rilled ^-interferon to stump- 
tailed monkeys, Hibif cl found the scrum/cercbro- 
spinal fluid (CSF) concentrations ratio to be 30: i . in ft 
similar study, Riccardi ct ai." found a serum/CSF ratio 
of approximately 2000: 1 after systemic administration 
of recombinant ^interferon iflFN-aA) to Rh£su> 
monkeys. Parallel data in man would be important in 
fhe treatment of neurologic diseases with interferons: 
fiinhermore. &uch data might contribute to the interpre- 
tation of nervous system Hide effects recently reported 
*n patients treated with interferon.*' 12 Accordingly, we 
investigated ihe distribution of r!FN-c*A in serum and 
CSF of patients after systemic administration. 

F rwn (h C cVricr for NfiarolO^ii: Mudy arM Scrimp* Meirvrml 
t*l. Sun IX-go. fectftc Medical Conwr. S*n Fi*tW(>co: Man- 
4 *hu*tui ta^nuit: of Technology* BoMor.; u*4 HotTman-U 
*&che Inc., Nmlcy. 

Hponcd in p&n by ihe Th*$wr4, Cold. *nc Frank Fourtdauo^. 

^W«a for cniblication July 30, JVK4: a^apucd A«$. Ifr. 

Rt Print requcnj t0: RMord a. Srnllh, Center for NeurolOfl/ic Study. 
Sorrcmo VaJIcy Rd.. Sulw H. S:iA &<W> CA 92t:j- 



METHODS 

Our subject* v^ere four patients with amyotrophy 
Uldral sclc'rwis ^ho ^ere to be treated later with in- 
uavemricular interferon. Each patient had an Omrnaya 
(American Hospital Supply) reservoir that had been 
surgically placed approximately 1 wk before dosing 
with human rJFN-aA. The rIFN-aA wa» produced by 
Hoffmann-La Roche Inc by recombinant deoxynbo- 
nucteic a»:id nKihods. On the morning of each mjee- 
uon, y venous catheter waj* in > ened in each arm. Blood 
samples were drawn from one arm and were centn- 
fuged to obuin seium. The rINF-aA va* infu>ed mtra- 
venoubly in the other arm over 10 min. After rINF-aA 
iniection. Mood (5 ml) and CSF i3 mt> samples were 
collacied serially over 43 hr. CSF san^plei were ob- 
mined by tap of the Ommayu reservoir under sterile 
conditions- Plasma and CSF samples *crc rapidly fro- 
zen immediately after flection and stored at -70 . 
The subject'* clinical status w B * evaluated for 48 hr 
afier dosing, and side effect* commonly associated 
with interferon were rated for severity. The first infu- 
sion consiMcd of on 18 X 10 5 U dose of rlFN-orA Ap* 
proximately : w)c ^frer the first experiment, the barne 
>ubjccis were readied with a dose of 50 x U 
rlFN-aA 

Human riFN-aA was measured by an enayme-im- 
munoavsay method (ELISA) by means of a vclio-pbabe 
sandwich principle, i.e., two monoclonal antibodies 
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specific for separate epitopes of rlFN-aA.* After bind- 
in* of the sandwich to O-phenvJenediaainune, the 
complex was measured photometrically to dctcrmme 
rlPN-ftA serum concentrations. The reference standard 
had specific activity of 1.7 x 1* U/mg P r*t*io » de- 
termined against the National Institute* of Health in- 
terferon standard. As*ay sensitivity in serum was i> 
pg/ml. 



RESULTS 

Mean serum jrlFN-aA concentrations after singly 
tr*venou> doses of i* and 50 x i0> U are lis^d 
Table 1. Data from a representative individual a 

plotted in Fifi- I- . _ _ ^ . frA 

Maximum serum concentrations KC m *) ranged rro 
6720 to 11,000 pg/ml (X = 9340 pg/ml) and fro 
32,900 to 43,400 pg/ml (X ~ 38,200 pg/ml) after 



1 



Feb-19-2003 03:16pm From- INFECTIOUS DISEASE 



+ 



T-610 P. 004/005 F 



S l Mill.* 1 * 



87 



inn it rlFN-nA »T»W* 11). C „ »w N*^ 

50 x 10>< U rir>.-c «A . i-p ^ 
tcmntlon ■■""= . J " ,J ... ' »,„ be™ *te- 

- *• tss^'o:^^ *■ 

L diminution pb^c. Thcrcfou^ tK AtC ^ 

50 0</ r less man c*^ *<"^ , Al , c w , HlK , 
produce « co W »ml.»» '^^^u^n 

and kinci c proiilc ot ilFN-«* <" <n«- ,„,» 
sScnt whh d«a involving ^ *.»h 

normal subject. „. nf rh*N- 

There »c* no ,o,-avirab!c ,on<cntra«.on> , ,rt 

*A in the CSF of Mibjccii rcc-cmns the IN 1 

.nc f.n.r ^ 
ihe -SO * 10" U do*: h«Kl nw:nuraMc coiuxnuut-" o 

«rT«f than 1 hr alter «wrUn»«* 
cases v,er 4 ,„eaM>rahU- ihw^ho-t hr rlrN » A 
amceMttiic* in scn^/CSFrctio »w>S*» Iron, .>5« • lo 
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was of ihe order rvf tho* reported by ««h«rH. fv%«r. 
loss of appetite, faiiiuc, headache, ami muscle .nm* 
wire the rm»l frequent »uic eucets, l*o snhjecis had 
ievcri buck ;«»d Icji l*«» '^t w*. relied vvmi 

DISCUSSION 

Oar fuming iru< HFN-nA d**s not re»JH> Uic 
blood-br ;i in barrier in nun parallel.* ihe result rv^v.uly 
'eportcU in the Rhesus worMcy* The >:imc imertomn 
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sik^ whil« failing u> «k> so M otfwrs. In uniwals and 
„un, kish CSF lovctr of rlFN «A cun bo achieved by 
injection Mt-taiertcrwn dinjetly iniu ih B vcntntulttf C SF. 
01H I inu-rf e run injects by vhis rou lt! drvuiitc» ihn»u^- 
the CSF p.dtv.s.y »-m The side effewb noted ^"b 
inir^cniricuiar »nd »>Mcmic LiJmini«raut>i« ot the 
v.i,iw order. , 

J?cc«n: rep«in» i^.^ribe the occunvncc ol dtNorwnci- 
,ion. confusion. w nrt«.lertcc. anJ hjllut-lnwu.w i In p..- 
ucms rtceivinj a cootinuoo-. inlgsion ol I W to * 
ID" U rlFN-uA daily Tor 4 to 5 duv* lor u-ano v T."- 
1 hcv> «dc vffeviN accompanied b> clcotrooiK-opb^ 
loe.aphi.: !«nd hi«Kh,.„Mc;.l .^r-.nnuliiics. but ibey do 



Feb-19-2003- 03:l7pn From-INFECTIOUS DISEASE 



88 Smith et at. 

pot appear to correlate ^^S^S^il 

detected m the 1 CS ! / ^ K ^ m sid * effect*. The basis 
manifest "^^^Cn. Sv.rt and Cresset 
fo, th.se ^'^/^riocytt interferon en- 
have reported that b ^.*"* nd y evokC d responses 

nan ced ««e rfTTZ^^J^^ "* 
Of neurons ^^^ R SgVffect on firing di*- 
cellar gl*^ iftteifcron wa5 in- 

chftfge was noted when conica , 

thalarruc «^^£ k * to th e thalamus • These 
nounced «» * e c0tKX ,J*l™ _ cftn directly affect neu- 

S2« mw reach high concentratjons In the 
^ *7^STUtrefl» blood-brain barner 
pons and hypothalamus, wnei = ,.- nStem junctions, 
is oeimeable. 11 Interruption Of brainstem w» * 
* JJSSi by the reticular a«iva«n g system an d > o*er 
could account for most of the side rffec* 
£2 hlgh-doserlFN-aA therapy. We cannot 
r^dTthe possibility that metabolic encephalopathy 
?££ otheHndirect effect of rlFN-aA b "Sg«®* 
nervous system side effects currently attributed 

l °^naVng in man that 

rlFN-aA docs not readily cross the blood-brain bamer 
deserves emphasis in the design and «n»P^«*» ™ 
watme nt trials of neurologic diseases wri 
and ultimately our results must be reconciled with the 
occurrence of central nervous system toxicity tn pa- 
tients treated with rlFN-oA 

We thanic Ors. Uis Epstein. Ion Cresser, Carlisle Landel, 
James Enriflnt. nnd David Tyrrell for critical review of the 
manuscript The technical assistance or Dr. Herbert Spiegel >» 
cratefuUy acknowledged, as is the help of Dr. Kan Camel), 
who provided interferon for our preliminary studies as well as 
advice and eneourtgisinent. We ewe a special debt to Mr. 
George F. Tnagard. Jr.. for his commitment to interferon 
research. 
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DRUG NAME: INTERFERON ALFA 



SYNONYM(S) : IFN, Interferon-Alpha 



COMMON TRADE NAME(S): 



Roferon® -A (atfa 2a) (Hoffman-La Roche) 
Intron A® (alfa 2b) (Schering) 
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MECHANISM OF ACTION AND PHARMACOKINETICS 



FT-" 



Interferons are a group of naturally occurring proteins that have a broad range of activities that 
are antiviral, antiproliferative, cytostatic, immunomodulatory, differentiating, and inhibitory of 
cellular genes, including oncogenes. Interferons can act directly on tumour cells as well as 
effector cells such as NK cells, T cells, and macrophages. 



Oral Absorption 
Distribution 



Metabolism 



Excretion 



No, degraded by enzymes . '^^^.^W^^i^ ^ ' : - "■■ 

Large glycoprotein with poor interstitial penetration. 80% absorbed 
after i.m. or sc injection. Pharmacokinetics is linear. 

Cross blood brain barrier? Trace 

PPB No information found 

Gatabolized by proteolysis in renal tubular cells during reabsorption 

Active metabblite(s) ...vNofcy 1 ' '^k^-,^-: \. .. 

Inactive metabolite(s) y 

Disposition described by two-compartment model 

Urine No 

t Y 2 3.7-8.5 hours 



INDICATIONS AND STATUS 



Basal cell carcinoma 
chronic active hepatitis (B or C) 
Chronic myelogenous leukemia 
Condylomata accuminata 
Cutaneous T cell lymphoma 
Hairy cell leukemia 

Hemangiomas of infancy and childhood 

Kaposi's sarcoma (patients with AIDS) 

Malignant melanoma 

Multiple myeloma 

Non-Hodgkin's lymphoma 

Renal cell carcinoma 

Malignant Melanoma 



Other uses include: 
Bladder cancer 



Health Canada approved indication 



CCO Formulary 



Revised September 2003 



INF1 



Page 1 of 2 



Interferons 

Produced by B and T lympocytes, macrophages and fibroblasts in response to viruses and cytokines 
Family of inducible proteins of at least 3 types 

• Alpha-interferon — smallest at 20,000 Daltons 

• Beta-interferon -28,000 Daltons 

Cytokines produced by T lymphocytes in response to antigens, including many infectious agents 

• Gamma-interferon — 70,000 Daltons 
Mechanism of action 

Interferons relatively species specific 
MOA may differ with interferon 
Modes include inhibition of — 

• viral penetration or uncpating 

• synthesis or methylation of mRNA 

• translation of viral proteins 

• viral assembly and release 

• For some viruses, no inhibition of viral RNA or protein synthesis (GG8th90) 

• Inducing host to produce enzymes that inhibit translation of viral RNA into proteins 

• Three enzymes produced, but not active! 

- a 2'-5 ! oligoadenylate (2-5A) synthetase 

- a protein kinase 

- an endonuclease 

• When virus invades and new viral RNA is synthesized ~ 

- New viral RNA activates the "synthetase" and "kinase" 

- Activated "synthetase" polymeryses ATP into 2 l -5'-oligonucleotides 

- New oligonucleutides activate the "endonuclease" which degrades viral RNA 

- Activated "kinase" phosphorylates alpha subunit of eukaryotic initiation factor 2 

- Phosphorylated factor 2 inhibits viral protein synthesis 

- Basis for specificity of these enzymes for viral macromolecules not known 

Unexpected actions of interferons 

• enhance cytotoxic activities of lymphocytes 

• inhibit cell proliferation 

• inhibit expression of cell surface antigens, 

• inhibit phagocytic and tumoricidal activities of macrophages 

Pharmacokinetics 




http://www.vu-wien.ac.at/il23/allvir/INFl.html 
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• Given IV or IM 

• Half-life 2-4 hr 

^ • Not cross blood-brain barrier 

Adverse effects 

• Alpha-Interferon (Alpha-IFN) given IM or IV 
influenza-like signs 

- fever, headache, malaise, myalgia 

- Alpha-IFN may be cause of these signs in illness 
Bone marrow suppression — common 

- thrombocytopenia 

- granulocytopenia 

• Neurotoxicity 

See references for more signs 

Uses 

• Approved by FDA: Interferon alfa-2a ROFERON-AR and Interferon alfa-2b Intron AR 

hairy-cell leukemia, 
AIDS-related Kaposi's sarcoma 
genital warts 
hepatitis B 

Interferon inducers 

• Generally not found to be safe and effective 

• Agents tried include 

certain microorganisms (e.g., viruses, Rickettsia, Mycoplasma, coliform bacteria), 
microbial extracts 

certain dyes (e.g., methylene blue, acridince orange), 
synthetic polymers. 

back to antivirals 

deutsche Seite 
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